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This invention is concerned with improvements in or relating to 
tyres for a vehicle wheel. 

Some countries require tyres for winter use to have a particular 
performance characteristic, different from those which are required for 
summer use. In such countries, it is common practice to have two sets of 
tyres and/or wheels for a vehicle and to exchange the sets of tyres and/or 
wheels at an appropriate date. So-called u all season tyres" have also been 
proposed, such tyres being designed to perform satisfactorily all year 
round but such tyres, as currently available, provide a compromise which 
does not perform outstandingly in either summer or winter. 

In addition, it has recently been proposed to provide tyres which 
are directional insofar as they are designed to be used when rotating in a 
particular direction so that the tread portion, where it contacts the ground, 
provides optimum characteristics when rotated in that direction. 

The term "tyre" is used herein in a general sense and includes tyres 
suitable for any sort of vehicle, for example cars, trucks, lorries and 
construction vehicles and for use on a variety of surfaces including roads 
and for off-road vehicles. Furthermore, the term "tyre" is intended to 
include inflatable tyres and resilient non-inflatable tyres, such tyres being 
made from rubber compounds, or compounds of other suitable elastomeric 
materials. 

One of the various objects of the present invention is to provide an 
improved tyre. 

1 
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To this end, the inventors propose to provide a quaquaversal tyre 
which has characteristics related to the direction of rotation of the wheel 
on which the tyre is mounted so that when rotated in one direction the tyre 
5 provides summer characteristics and when rotated in die opposite direction 
the tyre provides winter characteristics. 

In one aspect the invention may be considered to provide a tyre for 
a vehicle wheel, the tyre having a tread portion intended to engage the 
10 ground ami being so constructed and arranged that when a wheel carrying 
the tyre is rotated in a first direction it provides a performance suitable for 
summer conditions and that when a wheel carrying the tyre is rotated in a 
second direction opposite the first direction it provides a performance 
suitable for winter conditions. 

15 

In another aspect the invention may be considered to provide a tyre 
for a vehicle wheel wherein the tread portion comprises: 

(i) a plurality of first inclined grooves inclined at an acute angle 
to a circumferential line around the tread portion considered from 

20 the leading end of the groove to the trailing end of the groove when 

the tyre is rotated in a first direction and extending from a central 
region of the tyre towards a shoulder region of die tyre; and 

(ii) a continuous relatively rigid part or parts of die tread portion, 
or a first continuous groove or grooves extending circumferentially around 

25 the tyre at the central region of die tread portion. 

Preferably a tyre in accordance with the invention also comprises 
two second continuous grooves extending circumferentially around the 
tread portion one at either side of the central region, the second 

2 
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continuous grooves separating shoulder regions of the tread portion from 
the remainder of the tread portion. Preferably the second continuous 
grooves are spaced substantially equidistantly from the central region and 
the outer edge of the adjacent shoulder region. 

5 

In a tyre in accordance with the invention which comprises a 
continuous relatively rigid part 

or parts of the tread portion extending circumferentially around the tyre at 
the central region of the tread portion, the rigid part may comprise a 
10 single rigid part or a plurality of rigid parts separated one from the next by 
relatively narrow continuous circumferential grooves and the outer rigid 
parts being likewise separated from the remainder of the tread portion by 
relatively narrow circumferential grooves. Suitably only two relatively 
rigid parts are utilised. 

15 

In a tyre in accordance with the invention which comprises a first 
continuous groove or grooves extending circumferentially around the tyre 
at the central region of the tread portion this may be a single groove or a 
plurality of grooves each separated from the next by a relatively narrow 
20 circumferential land. 

In a tyre in accordance with die invention which comprises a first 
•» 

continuous groove or grooves, circumferentially extending lands define the 
groove or grooves. These lands are desirably separated from the 
25 remainder of die tread portion by relatively narrow continuous grooves. 
The first continuous groove or grooves are at least as wide as, and 
preferably wider than, the lands bounding die first continuous groove or 
grooves. 
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Conveniently, in a tyre in accordance with the invention the first 
inclined grooves become progressively wider from the end of the inclined 
groove at die central region towards their outer ends closer to die outer 
edge of the tread portion. 

In one embodiment, the first inclined grooves of a tyre in 
accordance with the invention are arranged in pairs, the ends of the 
grooves of each pair at the central region suitably lying at a region 
extending transversely of the tread portion which is generally parallel with 
the axis of rotation of the tyre. 

Preferably, a tyre in accordance with the invention comprises first 
shoulder grooves which meet and provide continuations of the first 
inclined grooves and which extend across the shoulder region to the outer 
edge portion of the shoulder region. Conveniently, the first shoulder 
grooves extend across the shoulder regions in a direction generally parallel 
with the axis of rotation of the tyre. Suitably, the tyre also comprises 
second shoulder grooves positioned between and parallel with the first 
shoulder grooves and likewise extending across the shoulder region to the 
outer edge portion of the shoulder region. There may be only one or a 
plurality of second shoulder grooves between adjacent ones of the first 
shoulder grooves. Preferably where the tyre comprises second continuous 
grooves separating the shoulder regions from the remainder of the tread 
portion the inner end portion, of the second shoulder grooves open from 
die adjacent second continuous groove. 

The first inclined grooves of a tyre in accordance with the invention 
may have any suitable configuration, for example they may be straight or 
may be slightly curved so long as they extend generally at an acute angle 
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as hereinbefore set out. Adjacent inclined grooves at the same side of the 
central region are preferably parallel to one another (when the tread 
pattern is projected onto a flat surface). Conveniently, if the first inclined 
grooves are not straight, they may be curved such that the acute angle at 
which a tangent to the outer end of the groove meets the central region is 
greater than the angle at which a tangent to the groove adjacent the central 
region meets the central region. 

Although the shoulder grooves extend generally across the shoulder 
region of a tyre in accordance with the invention, the shoulder grooves are 
convenientiy curved so that they are concave facing in the first direction; 
that is the curvature is in the same sense as the preferred curvature of the 
first inclined grooves in those cases where the first inclined grooves are 
not straight. 

The shoulder grooves are defined by lands of the shoulder region. 
Preferably, the lands each include a recess in that land edge portion which 
defines the leading edge of a shoulder groove considered when the tyre is 
rotated in die first direction, the recess being at an outer edge portion of 
the tread region. 

In the use of a tyre in accordance with the invention the first 
shoulder grooves facilitate shedding of water where the tyre is running on 
a wet surface and the first and second shoulder grooves also provide better 
traction in winter conditions. 

The first inclined grooves of a tyre in accordance with the invention 
are defined by lands of the tread portion at either side of each first inclined 
groove. Preferably, in a tyre in accordance with the invention the trailing 
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land edge portion defining a leading edge portion of a first inclined groove 
considered when die tyre is rotated in a first direction has a series of cuts. 
Thus, the land edge portion defining die leading edge portion of the first 
inclined groove is provided with a plurality of formations which, when the 
tyre is rotated in the first direction tend to be urged towards one another at 
the region of the tread portion which contacts the ground to present a 
relatively smooth ground-engaging surface providing a less aggressive grip 
on the ground surface than when me tyre is rotated in the second 
direction, in which the formations tend to be urged apart (at the ground- 
engaging region) to present a rougher ground-engaging surface providing 
improved traction compared with the traction when the tyre is rotated in 
the first direction. Preferably, die cuts are generally parallel to one 
another and preferably the cuts extend in a direction generally parallel to 
die axis of rotation of die tyre, although if desired they may extend in 
other directions, they should preferably extend to some extent transversely 
of die tread portion. 

Although reference is made to cuts, this is a term of reference 
which does not imply that the cuts are formed by a cutting action: the cuts 
are commonly moulded (as are grooves and channels in the tread portion) 
during a tread moulding operation, but are relatively narrow and have die 
general appearance of cuts. 

Conveniendy, cuts parallel with the cuts in the land edge portion 
defining an inclined groove may also be formed in a land edge portion 
defining a second continuous groove. 

In a tyre in accordance with the invention comprising shoulder 
grooves, cuts are also provided in a trailing land edge portion which 
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defines the leading edge of a shoulder groove considered when the tyre is 
rotated in the first direction. Preferably, these cuts are also generally 
parallel to one another and are preferably parallel with the axis of rotation 
of the tyre or at least extend transversely to the tread portion of the tyre to 
some extent. Conveniently, cuts parallel with the cuts in the land edge 
portion defining a shoulder groove are also formed in the land edge 
portion of the shoulder region defining a second continuous groove. 

Preferably the cuts have two parts which make an obtuse angle to 
one another, a first part generally parallel with die axis of rotation of the 
tyre and a second part opening into a first inclined groove or into a 
shoulder groove which is generally at right angles to the direction in 
which the inclined groove or shoulder groove extends. Where the cuts 
have two parts, each cut is generally parallel with the other cuts 
throughout the two parts. 

In a preferred tyre in accordance with the invention the cuts formed 
in the land which defines a first inclined groove are connected by a narrow 
channel generally parallel with the first inclined groove into which the cuts 
open, the channel interconnecting ends of the cuts remote from the 
inclined groove. The channel may also interconnect the ends of die cuts in 
the land which open into a second continuous groove. The channel is 
believed to facilitate provision of appropriate flexibility of each of the land 
portions bounded by the cuts, channel and either the first inclined groove 
or second continuous groove as appropriate. 

In a preferred tyre in accordance with the invention the cross- 
sectional shapes of die inclined grooves and shoulder grooves are designed 
so that the tread portion affords increased traction where it engages the 
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ground when the tyre is rotated in the second direction than when the tyre 
is rotated in the first direction* 



The inclined grooves and shoulder grooves are defined' by lands at 
5 either side of each groove. Preferably, the tread surface of die land where 
it meets die leading edge of a groove considered when the tyre is rotated 
in the first direction subtends an angle with the wall of die groove at its 
leading edge which is smaller than the angle subtended by the tread 
surface of a land defining the trailing edge of the groove (considered when 
10 die tyre is rotated in the first direction) and the wall of its groove at its 
trailing edge. Preferably, the angle subtended at said leading edge of the 
groove is between 90° and 94°, conveniently about 92° and the angle 
subtended at said trailing edge is suitably between 96° and 100°, 
conveniently about 98° . 

15 

Preferably in a tyre in accordance with the invention, considered 
between die centres of adjacent inclined or shoulder grooves of the tread 
at either side of a single land, a first half of the distance between the 
centres consists of a leading portion of a first groove and a trailing portion 

20 of said single land and die other half of the distance between the centres 
consists of a leading portion of the land and a trailing portion of a second 
groove at die opposite side of the land to die first mentioned groove. 
Preferably, the ratio of the circumferential width of said trailing portion of 
the land to die leading portion of the first groove is greater than the ratio 

25 of the width of said leading portion of the land to the trailing portion of 
the second groove. Conveniendy, the ratio of the circumferential width of 
said trailing portion of the land to said leading portion of the first groove 
is about 70/30 and die ratio of the width of said leading portion of the land 
to the trailing portion of the second groove is about 50/50. Suitably, the 

8 
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ratio of the width of the land to the width of one of the inclined grooves at 
either side of it is about 60/40. Where the inclined grooves become wider 
towards their outer end these ratios may change. 

The hardness of the tyre tread compound will also have an affect on 
the performance characteristics of a tyre. Conveniently, the tread portion 
of a tyre in accordance with the invention has a hardness at minus 5°C 
ambient air temperature in the range 58-66 on the Shore A scale, 
preferably about 64-65. It may also be beneficial to replace some of the 
carbon black reinforcement of the tread compound with a percentage of a 
silica reinforcement. 

When wishing to convert from summer performance to winter 
performance and vice versa, in a tyre in accordance with the invention, 
the wheels of a vehicle can be exchanged so that the wheels from the off- 
side of the vehicle will be transferred to the near-side of the vehicle and 
those from the near-side to the off-side thus ensuring that all of die tyres 
are rotating in the opposite direction once they have been swapped in this 
way, thereby affecting a change between summer and winter 
characteristics without requiring two different sets of tyres or wheels. 

In the accompanying draw ings -- 

Figure 1 is a perspective view of a tyre on a wheel showing the 
tread pattern; 

Figure 2 is another view showing die tread portion of a tyre; 
Figure 3 is a diagrammatic view showing a groove on a part of the 
tread portion of a tyre; 

Figure 4 is a diagrammatic plan view showing part of a tread 
portion of a first tyre embodying the invention; 
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Figure 5 is a perspective view of a second tyre embodying the 
invention having a tread portion generally similar to Figure 3, except as 
hereinafter described; 

Figure 6 is a plan view of a part of the tread portion of a third tyre 
embodying the invention; 

Figure 7 is a perspective view of a fourth tyre embodying the 
invention; 

Figure 8 is a diagrammatic view in section of part of the tread 
portion of a tyre embodying the invention across two of the first inclined 
grooves; 

Figure 9 is a diagrammatic plan view showing part of a tread 
portion of a fifth tyre embodying the invention; and 

Figure 10 is a view in section on the line X-X of Figure 9. 

To ensure mat satisfactory performance is gained tyres in 
accordance with the invention should have certain characteristics. 

These characteristics are described generally hereinafter with 
reference to Figures 1 to 3 of the accompanying drawings which illustrate 
certain characteristics of tyres suitable for use in the invention. 

In order to perform satisfactorily a tyre in accordance with die 
invention must have a tread pattern on the tread portion which, when the 
tyre is rotated in a first direction, provides a less aggressive grip on the 
road surface than when rotated in the second direction. In the 
accompanying drawings die first direction is indicated by the arrow P and 
die axis about which die tyre is intended to rotate is indicated by the line 
A-A. 
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A tyre in accordance with the invention has a plurality of grooves 
or cuts 2. Some of these grooves 2 are arranged in pairs each inclined at 
an acute angle X (see Figure 3) to a circumferential line around a central 
region of the tread portion of the tyre considered from the leading end of 
5 the groove 2, at the central region, to the trailing end adjacent a shoulder 
region of the tyre when the tyre is rotated in the first direction. These 
grooves are preferably relatively wide. 

It wfll be seen when viewing figure 3 that when the tyre is rotated 
to opposite the first direction in a second direction (that is in a direction 
opposite the arrow P in Figure 3) the pairs of grooves 2 will be presented 
to the ground in a different orientation with the ends of the grooves 
adjacent the shoulder region 4 of the tyre leading. It is believed that a tyre 
rotating in the first direction presents a less aggressive contact with the 
15 road surface and is more appropriate for summer use than when rotated in 
the second direction when the orientation of the grooves causes the tyre to 
present a much more aggressive contact with the ground thereby providing 
improved traction in winter conditions where the ground may be icy or 
covered with snow. 

20 

The pairs of grooves 2 extend from a central region of the tread 
portion towards me shoulder region 4 of the tyre at an acute angle to the 
circumferential line when considered from the central region 4 towards the 
shoulder of the tyre. 

25 

Preferably the tyre has relatively heavy block shoulder regions 4 
and has good inherent directional stability facilitated either by a 
substantially continuous relatively rigid region of the tread portion 6 
extending somewhat, like a band, circumferentially around the tyre as 

11 
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shown in Figure 1 of the drawings or by a continuous groove running 
circumferentiaUy around the tyre. A combination of circumferential 
grooves or relatively rigid regions may be provided. A single groove may 
be provided around the centre of the tread portion or a plurality of parallel 
circumferential grooves may be provided at spaced intervals. A single 
rigid region may be provided at a central region of the tread portion or a 
plurality of spaced circumferential rigid regions may be provided to 
provide directional stability. The heavy block shoulder regions also 
contribute to the directional stability of the tyre. 

The cuts and grooves in the tyre may be of various depths provided 
that some of the grooves or cuts are designed to provide good water 
expulsion from between the tyre tread portion and the ground where it is 
engaged by the tread portion, irrespective of the direction of rotation of 
the tyre. 

The tread patterns around the tread portion especially the shoulder 
regions of the tyre desirably may be of varying, randomly distributed, 
pitch lengths (see for example the block shoulders 4a, 4b and 4c and 
adjacent grooves and tread surface in Figure 1). 

The tread portion additionally comprises a plurality of formations 
(commonly referred to as sipes), which when the tyre is rotated in the first 
direction P, tend to be urged towards one another at the region of the tread 
contacting the ground thereby to present a relatively smooth ground- 
engaging surface. The sipes are arranged such that when the tyre is 
rotated in the second direction (opposite to the direction P) they tend to be 
urged apart at the ground-contacting region to present a more open pattern 
than when rotating in the first direction. Thus, it is expected that the tyre 

12 
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when rotated in the second direction will give a more aggressive attack 
and greater traction on winter ground surfaces which are likely to be icy 
or covered in snow than when rotated in the first direction where the 
aggressiveness needed for traction is likely to be somewhat less. The 
formations or sipes may be inclined randomly at varying angles to 
facilitate the desired movement apart or together as discussed above or 
they may be generally parallel to one another. 

The sipes may be formed by making relatively narrow cuts or 
indents into lands of the tread portion between the major grooves or cuts 2 
and, if necessary, in the block shoulder regions 4. 

In general the tread pattern will preferably be symmetrical about 
the circumferential centre line of the tyre. 

The tread portion of a tyre in accordance with the invention is 
suitably made from a compound, for example a rubber compound or a 
compound of suitable elastomeric material, which provides satisfactory 
performance over a wide range of temperature conditions ranging from 
ambient temperatures at or below freezing point up to temperatures of 
30°C or more and which will also provide satisfactory performance in 
snowy conditions. 

Suitably, the tread portion is made from a compound which, 
coupled together with the tread pattern design, initiates little resistance to 
its direction of travel when the tyre is rotated in the first direction, thus 
generating less heat which is wholly appropriate to relatively high 
temperature summer conditions and which, when rotated in the second 
direction, initiates a greater resistance to its direction of travel by inducing 

13 
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more tread pattern movement, which in turn accelerates heat build up: 
thus the tyre reaches a working temperature sooner, which is wholly 
appropriate to relatively low temperature winter conditions. 

A preferred tyre tread compound for use in a tyre in accordance 
with the invention conveniently has a hardness at minus 5°C air 
temperature in the range 58-66 considered on the Shore A scale, 
preferably a hardness of about 64-65. Suitably, the tread compound may 
have some of the carbon black reinforcement material replaced by a 
percentage of a silica reinforcement 

In figures 4-10 showing the first, second, third, fourth and fifth 
illustrative tyres, like numbers indicate like parts and the tyres are 
generally similar to one another except as described herein. 

A first tyre embodying the invention has a tread portion as shown 
in Figure 4. This has a plurality of first inclined grooves 10 inclined at an 
acute angle to a circumferential line extending around the tread portion 
considered from the leading end of the groove to the trailing end of the 
groove 10 when the tyre is rotated in a first direction and extending from a 
central region of the tyre 12 towards a shoulder region 14. The tyre 
embodying die invention shown in Figure 4 further comprises a first 
continuous groove 16 extending circumferentially around the central 
region 12 of the tread portion. The central region also comprises two 
continuous relatively rigid parts 18, defining the groove 16, which 
likewise extend circumferentially around the central region 12 of the tread 
portion. The continuous groove 16 is approximately the same width as the 
two rigid parts 18. The rigid parts 18 are separated from the remainder of 
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the tread portion by relatively narrow grooves 20. The grooves 20 have 
alternating narrow and wider portions (see Figure 4). 



The illustrative tyre shown in figure 4 further comprises two second 
continuous grooves 22 also extending circumferentially around the tread 
portion, one at either side of the central region, the second continuous 
grooves 22 separating die shoulder regions 14 from the remainder of die 
tread portion. The second continuous grooves 22 are spaced 
approximately equidistantly from the central region 12 of the first 
illustrative tyre and the outer edge 24 of die adjacent shoulder region. 

The first inclined grooves 10 of the first illustrative tyre are 
arranged in pairs as can be seen from Figure 4, with the ends of the 
grooves 10 of each pan at the central region lying at a region extending 
transversely of the tyre parallel with the axis of rotation of the tyre. 

The first illustrative tyre shown in Figure 4 further comprises first 
shoulder grooves 26 which meet and provide continuations of the first 
inclined grooves 10 and which extend across the shoulder region 14 to the 
outer edge portion 24 of the shoulder region 14. The first shoulder 
grooves 26 extend in a direction generally parallel with the axis of rotation 
of the tyre and are concave facing in the first direction indicated by the 
arrow P. 

The first illustrative tyre comprises second shoulder grooves 28 
positioned between and parallel with the first shoulder grooves 26 and 
likewise extending across the shoulder region 14 to the outer edge portion 
of the shoulder region. The second shoulder grooves 28 open from die 
adjacent second continuous groove 22. As can be seen viewing figure 4 

15 
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the lands 30, 32 defining the shoulder grooves are of varying, randomly 
distributed pitch lengths and the grooves 26 are of varying widths. The 
lands, 30, 32 each have a recess 34 in the trailing land edge portion 36 
which defines the leading edge of one of the shoulder grooves 26, 28 
considered when the tyre is rotated in the first direction indicated by the 
arrow P, the recesses 34 being at an outer edge portion of the tread 
region. 

The first inclined grooves 10 are defined by lands 38 of the tread 
portion at either side of each first inclined groove 10 and the trailing land 
edge portion 40 defining a leading edge portion of a first inclined groove 
10, considered when the tyre is rotated in the first direction indicated by 
the arrow P, has a series of cuts 42. The cuts 42 are generally parallel to 
one another and to the axis of rotation of the tyre. The edges of the lands 
38 defining the narrow circumferential grooves 20 are also provided with 
cuts 44 extending partially across the land 38 parallel with the cuts 42, the 
cuts 44 being present only at a trailing region of the land 38 defining the 
wider part of the groove 20 considered when the tyre is rotating in the 
first direction indicated by the arrow P. 

Cuts 46 are also provided in a trailing edge portion of the lands 32 
of the shoulder region which defines the leading edge of one of the first 
shoulder grooves 26 considered when the tyre is rotated in the first 
direction P. The cuts 46 are also generally parallel with the axis of 
rotation of the tyre (and therefore with the cuts 42, 44). The cuts 46 are 
also formed in a trailing region of the lands 32 which defines the second 
continuous grooves 22. 
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The second illustrative tyre is generally similar to the first 
illustrative lyre except as shown in Figure 5. The central region 12 of die 
second illustrative tyre comprises two relatively rigid parts 19 separated 
by a narrow central groove 21 (instead of the wider central groove 16 of 
the first illustrative tyre). There are also other variations for example the 
lands 30, 32 of the shoulder regions do not have recesses corresponding 
with the recesses 34 of the first illustrative tyre and additional channels 43 
which extend across the ends of the cuts 44, 42 generally parallel with the 
grooves 10 are provided in the lands 38. 

The third illustrative tyre is shown in (figure^) and is generally 
similar to the first illustrative tyre except as shown in the drawing. For 
example, the central region 12 of the third illustrative tyre has a single 
first continuous groove at the central region defined by two relatively 
narrow rigid parts 17 which are separated from the remainder of the tread 
portion by the relatively narrow grooves^) Furthermore, in the shoulder 
regions, the second shoulder grooves 28 do not open from the second 
continuous grooves(22) but instead are separated from them by a bridge 
joining the two lands 30, 32 defining each second groove 28. In addition, 
the cuts 42, 46 whilst being parallel with one another are not parallel with 
the axis of rotation of the tyre although they extend to some extent 
transversely of the tread portion. There are also no cuts corresponding 
with the cuts 44 of the first illustrative tyre on the edge portion of the 
(^^^fimng the groove 20. Nor do any of the cuts 46 open from the 
portion of the lands 32 defining me second continuous groove 22. The 
cuts 42 of the third illustrative tyre include a number of cuts 45 which are 
somewhat longer than the remainder of the cuts 42. 
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The first inclined grooves (lij )of the third illustrative tyre differ 
from those of the first and second illustrative tyre because they become 
progressively wider from their end 11 adjacent the central region 12 of the 
tread portion towards their outer ends 13. This widening of die grooves it 
will also be noted mat the ends 11 of each pair of grooves are not in 
precise alignment transversely of the tread pattern although the first 
grooves are clearly arranged in pairs. 

The fourth illustrative tyre shown in Figure 7 is generally similar in 
many respects to the third illustrative tyre. However, the central region 
12 has a single rigid part 15 extending circumferentially therearound 
separated from the remainder of the tread portion by narrow grooves 20, 
instead of die central groove 16. Furthermore, the second groove 
separating the shoulder regions 14 from the remainder of the tread 
portion, while being continuous, is of a zig/zag configuration. A further 
distinction from the third illustrative tyre is that there are no second 
shoulder grooves 28, only first shoulder grooves 26. 

The fifth illustrative tyre shown in Figures 9 and 10 is generally 
similar except as shown in Figures 9 and 10 to the first illustrative tyre 
(and has some aspects of the second illustrative tyre). 

In the fifth illustrative tyre the first inclined grooves 10 disposed to 
a first side of the central region are staggered in relation to the first 
inclined grooves disposed to the other, second, side of the central region 
but the pitch of the repeating tread patterns at either side of the central 
region is indicated by the lines Z on Figure 9 (which do not represent an 
actual structural feature). The degree of stagger can be seen from Figure 



18 



_ WO 99/17*43 PCT/GB98/02972 

9. The stagger is intended to reduce noise generated by die tread on the 
road, in use. 



The cuts 42, 44, 46 in the land portions 38, 32 have two parts 
5 which make an obtuse angle with one another, as can be seen from Figure 
9. A first part, remote from the groove 10, 26 into which die cut opens, 
is generally parallel with die axis A of rotation of the tyre. A second part 
opens into an appropriate groove 10 (or 20), 26 (or 22); where die second 
part opens into a first inclined groove 10 or a shoulder groove 26, it is 
10 generally at right angles to the direction in which die groove extends. As 
can be seen the cuts 42, 44, 46 are generally parallel with one another. 

A channel 43 interconnects the ends of the first part of the cuts 42, 
44 remote from the appropriate one of the grooves 10, 20. As can be seen 
15 viewing Figure 9, the channel 43 is generally parallel with die grooves 10 
except for a short circumferentially extending portion which allows larger 
sipes adjacent the groove 20 than would otherwise be the case. 

The channels 43 facilitate provision of appropriate flexibility of 
20 each of the sipes. Figure 10 indicates the profile of the channel which, 
likewise is chosen to provide adequate support but sufficient flexibility in 
the region of the sipes. 

In the first to fifth illustrative tyres described herein, the inclined 
25 grooves 10 and the shoulder grooves 26, 28 are defined by lands at either - 
side of each groove as discussed above. In Figure 8 a pair of adjacent 
inclined grooves 10 are shown diagrammatically in section partially 
through the tread portion of the first illustrative tyre. However, die 
inclined grooves of the other illustrative tyres are of generally similar 
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configuration. The shoulder grooves of the illustrative tyres may also be 
of similar configuration to that of the inclined grooves 10 shown in Figure 
8. The tread surface 39 of a first land 38 where it meets the leading edge 
50 of a groove 10 considered when the tyre is rotated in the first direction 
P subtends an angle 6 with the wall 52 of the groove 10 at its leading edge 
50 which is smaller than the angle y subtended by the tread surface 39 of 
a second land 38 defining the trailing edge 54 of the groove 10 and the 
wall 56 of the groove at its trailing edge 54. In the illustrative tyres the 
angle 6 is approximately 92° and the y angle is approximately 98°. 

The centres C of adjacent grooves 10 are indicated in Figure 8 and 
the distance between the centres of the grooves C is indicated by distance 
D. A dash-line E indicates half of the distance (D/2) between the centres 
C. 

A first half of the distance between the centres C consists of a 
leading portion 58 of a first groove 10 and a trailing portion 60 of the land 
39 and the other half of the distance between the centres C consists of a 
leading portion 62 of the land 39 and a trailing portion 64 of a second one 
of the grooves 10 adjacent the first mentioned groove 10. As can be seen 
from Figure 8 the ratio of the circumferential width of said trailing portion 
60 of the land 39 to said leading portion 58 of the first groove is greater 
than the ratio of the width of said leading portion 62 of the land 39 to the 
trailing portion 64 of the second groove. Conveniently, the ratio of the 
width of the trailing portion 60 of the land to the leading portion 58 of the 
first groove is about 70/30 and the ratio of the circumferential width of the 
leading portion 62 of the land to the trailing portion 64 of the second 
groove is about 50/50. 
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It is believed that this configuration will provide the tread surface 
with a more aggressive grip when the tyre is rotated in the second 
direction (opposite the first direction indicated by the arrow P) than when 
die tyre is rotated in the first direction indicated by the arrow P. The ratio 
of the width of the tread surfece 38 of the land 39 to the width of one of 
the grooves 10 is about 60/40. 

It will be appreciated that these ratios may be varied slightly as 
necessary to achieve the desired summer and winter performance for the 
tyre. 

Although Figure 8 shows the configuration of inclined grooves 10, 
the shoulder grooves 26, 28 may be of similar configuration to provide a 
grip- Furthermore, where the widths of adjacent shoulder grooves 26, 28 
differ and the lands 30, 32 defining those grooves also differ in width, the 
relative ratios indicated above are maintained so far as possible. 

It is important that as well as providing good water expulsion from 
between the ground-contacting region and the ground in both directions of 
rotation that when rotating in the second direction, the tread must be self- 
cleaning to tend to prevent snow accumulations in the cuts and grooves of 
the tyre. 

Arrows, or other appropriate markings are provided on the tyre, 
conveniently by moulding into a tyre wall, to indicate the correction 
directions of rotation for summer and winter conditions and appropriate 
seed index markings. 
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CLAIMS 

1. A lyre for a vehicle wheel, the tyre having a tread portion intended 
to engage the ground and being so constructed and arranged that when a 
5 wheel carrying the tyre is rotated in a first direction it provides a 
performance suitable for summer conditions and that when a wheel 
carrying the tyre is rotated in a second direction opposite the first direction 
it provides a performance suitable for winter conditions. 

10 2. A tyre according to claim 1 which has a tread pattern on the tread 
portion which, when the tyre is rotated in the first direction, provides a 
less aggressive grip on the ground surface than when rotated in the second 
direction. 

15 3. A tyre according to either one of claims 1 and 2 wherein the tread 
pattern includes a plurality of first inclined grooves inclined at an acute 
angle to a circumferential line around the tread portion considered from 
the leading end of the groove to the trailing end of the groove when the 
tyre is rotated in die first direction and extending from a central region of 

20 the tyre towards a shoulder region of the tyre. 

4. A tyre according to claim 3 comprising a continuous relatively rigid 
part or parts of the tread portion or a first continuous groove or grooves 
extending circumferentially around the tyre at the central region of the 

25 tread portion. 

5. A tyre for a vehicle wheel wherein die tread portion comprises: 

(i) a plurality of first inclined grooves inclined at an acute angle 
to a circumferential line around the tread portion considered from 
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die leading end of the groove to the trailing end of die groove when 
die tyre is rotated in a first direction and extending from a central 
region of the tyre towards a shoulder region of the tyre; and 
(ii) a continuous relatively rigid part or parts of the tread portion, 
or a first continuous groove or grooves extending circumferentially 
around the tyre at the central region of die tread portion. 

6. A tyre according to either one of claims 4 and 5 comprising two 
second continuous grooves extending circumferentially around the tread 
portion one at either side of and spaced from the central region, the 
second continuous grooves separating the shoulder regions of the tread 
portion from the remainder of the tread portion. 

7. A tyre according to claim 6 wherein the second continuous grooves 
are each spaced equidistant from the central region and the outer edge of 
the adjacent shoulder region. 

8. A tyre according to any one of claims 3 to 7 wherein die first 
inclined grooves become progressively wider from die end at the central 
region towards their outer ends. 

9. A tyre according to any one of claims 3 to 8 wherein the first 
inclined grooves are arranged in pairs, the ends of the grooves of reach 
pair at the central region lying at a region extending transversely of the 
tread portion parallel with the axis of rotation of the tyre. 

10. A tyre according to claim 9 comprising first shoulder grooves 
which meet and provide continuations of the first inclined grooves and 
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which extend across the shoulder region to the outer edge portion of die 
shoulder region. 



11. A tyre according to claim 10 wherein the first shoulder grooves 
across the shoulder regions extend in a direction generally parallel with 
the axis of rotation of the tyre. 

12. A tyre according to either one of claims 10 and 11 comprising 
second shoulder grooves positioned between and parallel with the first 
shoulder grooves, and likewise extending across the shoulder region to the 
outer edge portion of the shoulder region. 

13. A tyre according to claim 12 comprising second continuous grooves 
separating the shoulder regions from the remainder of the tread portion 
wherein inner end portions of the second shoulder grooves open from the 
adjacent second continuous groove. 

14. A tyre according to any one of claims 10 to 13 wherein the 
shoulder grooves are defined by lands of the shoulder region and the 
shoulder grooves include a recess in a trailing land edge portion which 
defines the leading edge of a shoulder groove considered when the tyre is 
rotated in the first direction, the recess being at an outer edge portion of 
the tread portion. 

15. A tyre according to any one of claims 3 to 14 wherein the first 
inclined grooves are defined by lands of the tread portion at either side of 
each first inclined groove and wherein the trailing land edge portion 
defining a leading edge portion of a first inclined groove considered when 
the tyre is rotated in a first direction, has a series of cuts. 
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16. A tyre according to claim 15 wherein the cuts are generally parallel 
to one another. 

5 17. A tyre according to claim 16 wherein the cuts extend in a direction 
generally parallel to die axis of rotation of the tyre. 

18. A tyre according to any one of claims 10 to 14 wherein cuts are 
provided in a trailing land edge portion which defines the leading edge of 

10 a shoulder groove considered when he tyre is rotated in the first direction. 

19. A tyre according to claim 18 wherein the shoulder cuts are 
generally parallel with one another. 

15 20. A tyre according to claim 18 wherein the shoulder cuts are 
generally parallel with ttte axis of rotation of the tyre. 

21. A tyre according to either one of claims 19 and 20 wherein cuts 
parallel with die cuts in die land edge portion defining the shoulder 

20 grooves are also formed in a land edge portion of the shoulder region 
defining the second continuous groove. 

22. A tyre according to any one of the preceding claims wherein the 
tread portion comprises a plurality of formations which, when the tyre is 

25 rotated in the first direction, are urged towards one another at the region 
of the tread contacting the ground to present a relatively smooth ground 
engaging surface and when die tyre is rotated in die second direction, are 
urged at the ground - contacting region to present a rougher ground 
contacting portion. 
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23. A tyre according to airy one of claims 3 to 21 wherein the inclined 
grooves and shoulder grooves are defined by lands at either side of each 
groove wherein the tread surface of a first land where it meets the leading 
edge of a groove considered when the tyre is rotated in the first direction 
subtends an angle with the wall of the groove at its leading edge which is 
smaller than the angle subtended by the tread surface of a second land 
defining the trailing edge of the groove and the wall of the groove at its 
trailing edge. 

24. A tyre according to claim 23 wherein the angle subtended at said 
leading edge of the groove is between 90° and 94° and the angle 
subtended at said trailing edge is between 96° and 100°. 

25. A tyre according to either one of claims 23 and 24 wherein, 
considered between the centres of adjacent inclined or shoulder grooves of 
the tread portion at either side of a single land, a first half of the distance 
between the centres consists of a leading portion of a first groove and a 
trailing portion of the land and the other half of the distance consists of a 
leading portion of the land and a trailing portion of a second groove and 
wherein the ratio of the circumferential width of said trailing portion of 
the land to said leading portion of the first groove is greater than the ratio 
of the width of said leading portion of the land to the trailing portion of 
the second groove. 

26. A tyre according to any one of the preceding claims wherein the 
tread portion is made from a compound which provides a satisfactory 
performance over a wide range of temperature conditions. 
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27. A tyre according to any one of the preceding claims wherein the 
tread portion is made from a compound which, when the tyre is rotated in 
the first direction, provides a performance when engaging the ground 
appropriate to high temperature summer conditions and when rotated in 
the second direction provides a performance appropriate to relatively low 
temperature winter conditions. 

28. A tyre according to any one of claims 1 to 27 wherein the tyre tread 
compound has a hardness at -5°C ambient air temperature in the range 58- 
66 on the Shore A scale. 
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